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[Abstract] Objective To explore the trends and distribution of premature mortality caused by
four main non-communicable diseases (NCDs) including cardiovascular and cerebrovascular diseases,
cancer, chronic respiratory disease and diabetes in different sex and residential areas in Tianjin so as to
provide basis for setting up prevention and control programs on premature mortality. Methods
Population data on premature mortality in 1999-2015 were from the ‘Tianjin population based
mortality surveillance system’ maintained by Tianjin Centers for Disease Control and Prevention
(CDC). Data related to permanent residents was from the Tianjin Municipal Public Security Bureau.
Standardized premature mortality rates were calculated and adjusted for age and gender according to the
2000 world standard population’. Premature mortality probabilities were analyzed according to the
methods recommended by WHO. Joinpoint regression and Cochran-Armitage trend methods were
used to determine the significance of differences on the trends of mortality. Results From 1999 to
2015, the premature mortality appeared consistent (P<<0.001) declining in the above-said four
diseases with the APC of probabilities as —=2.92%, -1.13%, -9.51% and -3.39%, respectively. The
probabilities of premature mortality were all declining consistently in both men and women and in
both urban and rural areas in Tianjin. From 1999 to 2015, the probabilities of the four main NCDs
were between 19.67% and 12.85% (APC=-2.49%, P<<0.001), higher in women (from 17.02% to
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9.17% , APC=-3.84%, P<<0.001) than that in men (from 22.27% to 16.47%, APC=-1.59%, P<<
0.001), in urban (from 21.04% to 12.34%, APC=-3.26%, P<<0.001) than that in rural areas (from
17.80% to 13.54% , APC=-1.54%, P<<0.001). Conclusion Our findings suggested that premature
mortality in Tianjin was decreasing during 1999-2015 but attention should still be called for on males
and people living in the rural areas to further reducing the premature mortality.
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F1 1999 —20154F Ky i R FAET 3R (/10 1)

FIFET R (%)
HLA(95%CI) PREZE95%CI) %

1999 355.42(350.20 ~ 360.65) 382.38(376.96 ~ 387.80)  19.67
2000 353.59(348.41 ~ 358.76) 380.77(375.40 ~ 386.14)  19.67
2001 335.85(330.84 ~ 340.86) 358.50(353.33 ~363.68)  18.58
2002 294.56(289.91 ~ 299.22) 309.57(304.80 ~ 314.35)  16.19
2003 324.08(319.22 ~ 328.93) 336.04(331.09 ~340.98) 17.46
2004 308.43(303.71 ~313.15) 318.11(313.32 ~322.90)  16.56
2005 305.13(300.45 ~ 309.80) 310.58(305.86 ~315.30)  16.12
2006 298.80(294.19 ~ 303.41) 297.93(293.32 ~302.53)  15.44
2007 300.98(296.37 ~ 305.59) 293.39(288.84 ~297.94)  15.13
2008 314.24(309.55 ~ 318.93) 298.54(293.97 ~303.11)  15.32
2009 315.36(310.69 ~ 320.02) 292.51(288.01 ~297.00)  15.02
2010 324.23(319.53 ~ 328.93) 291.68(287.22 ~296.14)  14.96
2011 313.00(308.41 ~317.58) 273.61(269.32 ~277.90)  14.00
2012 317.07(312.48 ~ 321.67) 274.66(270.38 ~278.94)  14.12
2013 322.91(318.36 ~ 327.46) 266.35(262.21 ~270.48)  13.61
2014 319.82(315.33 ~324.31) 256.04(252.02 ~260.06)  13.14
2015 319.03(314.58 ~ 323.48) 250.95(247.00 ~254.90)  12.85

APC(%) -0.37 241 -2.49
718 -8.32 -63.17 -511.83
P <0.001 <0.001 <0.001
TE: APCAE AR L T4 L 5 Z 4 : Cochran-Armitage #4341
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F2 1999 —2015 4K HEM g RN RIBENT 1L FIET ARILFIET -2 (/10 77 ) FIBET-HEZE (%)
FRALAET =R (95%CI) FET AR
Oy L e 12 PEITIR . ORI BN MR
B e Rl i TR Mmoo RN
1999  220.78(216.66 ~ 224.90) 126.15(123.03 ~ 129.27) 22.53(21.21 ~23.85) 12.97(11.97~13.97)  11.99 6.70 1.39 0.78
2000 210.97(206.97 ~214.97) 128.32(125.20 ~ 131.44) 28.53(27.06 ~30.01) 12.99(12.00 ~ 13.98)  11.53 6.86 1.76 0.76
2001 193.68(189.87 ~ 197.48) 125.21(122.15 ~ 128.28) 25.64(24.25 ~27.02) 13.99(12.97 ~ 15.01)  10.61 6.67 1.58 0.84
2002 163.34(159.87 ~ 166.81) 109.10(106.26 ~ 111.94) 25.39(24.02 ~26.76) 12.04(11.10~12.99)  9.00 5.80 1.54 0.72
2003 175.89(172.31 ~ 179.48) 122.27(119.29 ~ 125.26) 24.10(22.77 ~25.42) 13.77(12.77~14.78)  9.66 6.51 1.46 0.82
2004  168.50(165.01 ~ 171.99) 116.34(113.44 ~ 119.24) 19.77(18.57 ~20.97) 13.50(12.51 ~ 14.49)  9.28 6.14 1.22 0.79
2005 167.28(163.81 ~ 170.74) 114.34(111.47 ~ 117.20) 16.70(15.61 ~17.80) 12.26(11.32~1320)  9.15 6.04 1.03 0.71
2006  161.53(158.14 ~ 164.93) 112.49(109.66 ~ 115.32) 12.58(11.63 ~ 13.53) 11.33(10.43 ~12.23)  8.77 5.96 0.78 0.66
2007 159.90(156.54 ~ 163.26) 113.57(110.74 ~ 116.41)  10.44(9.58 ~ 11.30)  9.48(8.66 ~ 10.30)  8.68 5.96 0.64 0.54
2008 161.04(157.68 ~ 164.39) 116.72(113.86 ~ 119.57)  10.50(9.64 ~ 11.35)  10.29(9.44 ~ 11.14) 8.65 6.14 0.64 0.60
2009  154.99(151.72 ~ 158.27) 117.56(114.71 ~ 120.41)  10.00(9.17 ~10.83)  9.96(9.13 ~10.79)  8.32 6.21 0.61 0.57
2010 158.18(154.89 ~ 161.46) 113.65(110.87 ~ 116.44)  9.58(8.77 ~10.39)  10.27(9.43 ~ 11.10) 8.47 6.02 0.56 0.58
2011 148.06(144.90 ~ 151.22) 107.34(104.65 ~ 110.03)  9.06(8.28 ~9.84)  9.15(8.36 ~ 9.94) 7.85 5.67 0.54 0.52
2012 149.37(146.21 ~ 152.53) 107.06(104.39 ~ 109.73)  9.34(8.55~10.13)  8.89(8.12 ~ 9.66) 8.00 5.64 0.56 0.51
2013 145.50(142.44 ~ 148.56) 104.88(102.28 ~ 107.48)  7.09(6.42~7.77)  8.87(8.11 ~9.63) 7.74 5.51 0.41 0.49
2014 133.12(130.22 ~ 136.02) 106.57(103.98 ~ 109.17)  7.30(6.62 ~7.98)  9.05(8.29 ~ 9.81) 7.08 5.63 0.44 0.51
2015 126.71(123.90 ~ 129.52) 107.27(104.68 ~ 109.85)  7.24(6.57~7.91)  9.74(8.96 ~10.51)  6.73 5.64 0.43 0.54
APC(%) -2.71 -1.05 -9.28 -2.93 292  -1.13  -951 =339
VAL -51.97 -16.83 -54.01 -14.74 —434.10 -135.64 -433.43 -128.70
PAE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <<0.001
1 APC AR EZRE 43 b s Z {1 : Cochran-Armitage #4326 56
£33 1999 —2015 4K HET Ji RO RIMERIE FRAET -2 (/10 77 ) FIBET-HEZE (%)
P %‘#ﬁ:ﬂ&t‘t ‘ ﬁﬁ‘ﬂfi‘%t
LR (95%CI) FrfbF(95%CI) T MR LR 95%CI FrAEFR95%CD FET AR
1999 408.85(400.94 ~ 416.77)  442.57(434.34 ~ 450.80) 2227 301.70(294.88 ~ 308.52)  322.19(315.14 ~ 329.24) 17.02
2000 407.30(399.45 ~ 415.15)  441.26(433.10 ~ 449.43) 2229 299.71(292.96 ~ 306.45)  320.28(313.31 ~ 327.26) 17.00
2001 384.87(377.29 ~392.44)  413.97(406.11 ~421.82)  20.92 286.75(280.20 ~ 293.30)  303.04(296.31 ~ 309.77) 16.22
2002 337.57(330.52 ~ 344.62)  357.41(350.16 ~ 364.66)  18.26 251.53(245.44 ~ 257.62)  261.74(255.53 ~ 267.95) 14.11
2003 376.15(368.75 ~ 383.55)  393.25(385.69 ~ 400.81) 19.87 272.01(265.71 ~278.30)  278.83(272.46 ~ 285.20) 15.04
2004 363.71(356.46 ~ 370.95)  377.01(369.63 ~ 384.39) 19.07 253.18(247.13 ~259.23)  259.21(253.09 ~ 265.33) 14.04
2005 357.71(350.55 ~ 364.87)  365.95(358.70 ~ 373.19) 18.51 252.60(246.58 ~ 258.62)  255.21(249.16 ~ 261.26) 13.73
2006 358.08(350.94 ~ 365.22)  358.64(351.50 ~ 365.79) 18.06 239.61(233.77 ~ 245.45)  237.22(231.41 ~ 243.03) 12.79
2007 364.27(357.10 ~ 371.45)  355.66(348.57 ~ 362.75) 17.81 237.84(232.05 ~ 243.63)  231.13(225.41 ~ 236.84) 12.44
2008 390.98(383.59 ~ 398.38)  371.06(363.86 ~ 378.27) 18.42 237.76(232.00 ~ 243.52)  226.02(220.40 ~ 231.63) 12.19
2009 391.37(384.02 ~ 398.72)  362.15(355.08 ~ 369.23) 18.06 239.64(233.90 ~ 245.39)  222.86(217.32 ~ 228.40) 11.94
2010 411.38(403.89 ~418.87)  369.59(362.48 ~ 376.69) 18.35 237.47(231.79 ~ 243.16)  213.77(208.38 ~ 219.17) 11.51
2011 401.64(394.29 ~ 409.00)  351.72(344.83 ~ 358.60) 17.46 224.77(219.27 ~230.26)  195.50(190.37 ~ 200.62) 10.47
2012 412.72(405.30 ~ 420.14)  357.69(350.78 ~ 364.60) 17.79 221.84(216.41 ~227.28)  191.62(186.57 ~ 196.67) 10.36
2013 420.41(413.05 ~ 427.77)  348.73(342.02 ~ 355.43) 17.29 226.17(220.79 ~ 231.55)  183.97(179.11 ~ 188.82) 9.87
2014 419.00(411.71 ~426.28)  336.65(330.12 ~ 343.18) 16.79 221.47(216.20 ~226.75)  175.43(170.73 ~ 180.13) 9.43
2015 417.46(410.25 ~ 424.67)  329.75(323.34 ~ 336.16) 16.47 221.42(216.19 ~226.66)  172.15(167.54 ~ 176.77) 9.17
APC(%) 0.66 -1.46 -1.59 -1.93 -3.89 -3.84
VAL 15.13 -29.38 -252.43 -31.96 —-64.52 -499.64
Pl <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

T A WA i OB T LR R Ry M T 2ot (e ) , P<<0.01; APC:AFEEARAL 43 [ Z {H : Cochran-Armitage #4345 55
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Fa 1999 —2015FEKHETIE & i Rad FHAIET R (/10 J7) FIFET-HEHR (%)
Wy Wi AT kit HaET:
G HR95%CI) FrtbR(95%C) SETHER HF(95%CT) FrAb R (95%C) BETRER
1999 404.55(396.92 ~412.19)  412.84(405.12 ~ 420.55)" 21.04  299.31(292.29 ~306.33)  342.44(334.93 ~ 349.94) 17.80
2000  388.53(381.10 ~395.96)  395.80(388.30 ~ 403.30)" 2037 313.69(306.55 ~ 320.83)  359.92(352.27 ~ 367.56) 18.66
2001 367.79(360.61 ~374.97)  371.66(364.44 ~ 378.87)" 19.17  299.45(292.53 ~306.37)  340.74(333.37 ~ 348.12) 17.77
2002 297.84(291.42~304.26)  295.59(289.20 ~ 301.99)" 15.53  290.84(284.08 ~297.61)  325.94(318.78 ~ 333.10) 16.99
2003 357.55(350.56 ~ 364.54)  352.38(345.44 ~ 359.31)" 1812 285.94(279.26 ~292.61)  316.03(309.01 ~ 323.04) 16.60
2004 310.97(304.48 ~ 317.46) 304.28(297.87 ~ 310.70)° 1573 305.52(298.64 ~312.39)  336.63(329.41 ~ 343.84) 17.66
2005  304.21(297.82~310.60)  295.34(289.04 ~ 301.64)° 1518 306.18(299.32 ~313.04)  332.16(325.02 ~ 339.31) 17.41
2006  300.27(293.94 ~306.59)  286.62(280.44 ~ 292.80)° 1471 297.11(290.37 ~ 303.85)  314.82(307.89 ~ 321.76) 16.45
2007 302.99(296.66 ~309.32)  283.07(276.95 ~ 289.18)° 1436 298.66(291.93 ~305.39)  310.08(303.22 ~ 316.93) 16.24
2008  314.29(307.88 ~320.70)  286.30(280.18 ~ 292.43)" 1444  314.18(307.32~321.05)  318.41(311.50 ~ 325.32) 16.60
2009  313.80(307.43 ~320.16)  278.40(272.40 ~ 284.40)" 1408  317.14(310.29 ~323.99)  315.10(308.27 ~ 321.93) 16.39
2010 320.38(313.97~326.79)  273.91(267.98 ~ 279.84)" 1401 328.58(321.67 ~335.49)  314.94(308.18 ~ 321.71) 16.18
2011 310.45(304.18 ~316.72)  258.88(253.16 ~ 264.61)° 13.16  315.89(309.15 ~ 322.62)  292.82(286.33 ~ 299.30) 15.07
2012 317.22(310.91~323.53)  262.05(256.32 ~ 267.79)° 1337 316.91(310.19~323.62)  291.39(284.96 ~ 297.83) 15.09
2013 310.92(304.82 ~317.03)°  245.40(239.97 ~ 250.83)" 1248 336.70(329.89 ~ 343.52)  292.98(286.62 ~ 299.34) 15.04
2014 313.28(307.21 ~319.35)°  240.70(235.38 ~ 246.02)° 1226 327.38(320.70 ~ 334.05)  275.56(269.43 ~ 281.68) 14.25
2015 321.24(315.15~327.34)  243.24(237.93 ~ 248.55)° 1234 316.22(309.71 ~322.72)  261.77(255.85 ~ 267.69) 13.54
APC(%) -1.20 -3.16 -3.26 0.64 -1.46 -1.54
VA -22.02 -59.42 ~476.80 11.74 -27.04 -224.80
PAE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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